Chronic obstructive pulmonary disease (COPD) is a leading cause of morbidity and mortality worldwide.\[[@ref1]\] In 2012, more than 3 million people worldwide died of COPD, accounting for 6% of total deaths.\[[@ref2]\] The global burden of disease study estimates that by 2020 COPD will become the third leading cause of death worldwide.\[[@ref1]\]

In Saudi Arabia, the prevalence of COPD is 2.4% among the general population and 14.2% among smokers over 40 years of age.\[[@ref3][@ref4][@ref5]\] These prevalence rates are comparable to rates in the Middle East countries (3.6% among the general population) and in Turkey (18.1% among smoking population).\[[@ref3][@ref5]\] In 2014, the fifth leading cause of death in Saudi Arabia was chest diseases.\[[@ref6]\] Evidence shows that smoking is the main risk factor for the development and progression of COPD.\[[@ref3]\] At present, the smoking rate in Saudi Arabia is estimated at 27.9%,\[[@ref7]\] and there is evidence that the rate of smoking is steadily increasing among Saudis.\[[@ref7]\] The prevalence of COPD is therefore expected to rise further in Saudi Arabia, not only because of exposure to smoking, but also outdoor air pollution, desert dust, wars (e.g., chemical weapons), childhood respiratory infections, and lack of physical activity.\[[@ref8][@ref9]\]

Studies have shown that patients with COPD tend to be physically inactive in daily life.\[[@ref9]\] A relationship exists between decreasing level of physical activity and poor quality of life, increased health care utilization and reduced survival.\[[@ref9]\] The prevalence of physical inactivity in Saudi Arabia is high.\[[@ref10]\] This is illustrated by the fact that 96.1% of the Saudi males and 98.5% of the Saudi females do not meet the recommended physical activity levels compared to 64% of the males and 60% of the females in Australia.\[[@ref10][@ref11]\] This low level of physical activity of patients with COPD in Saudi Arabia is likely to contribute further to the mortality and health care burden associated with COPD in this country.\[[@ref9]\]

Many studies and guidelines have recommended pulmonary rehabilitation (PR) programs as an integral and essential management option for respiratory diseases such as COPD.\[[@ref1][@ref12][@ref13]\] PR is defined as "a comprehensive intervention based on a thorough patient assessment followed by patient-tailored therapies that include but are not limited to exercise training, education, and behavior change, designed to improve the physical and psychological condition of people with the chronic respiratory disease and to promote the long-term adherence to health-enhancing behaviors."\[[@ref12]\] High-level evidence shows that PR decreases dyspnea, anxiety levels, depression levels, and hospitalization rates and that it increases exercise capacity, physical activity, and quality of life.\[[@ref12][@ref14]\] Currently, there are no PR programs in hospitals in the Eastern Province of Saudi Arabia\[[@ref15]\] and to the best of our knowledge, there is only one tertiary hospital (The King Abdulaziz Medical City in Riyadh, Central Province) that offers a program in Saudi Arabia.\[[@ref16]\] Therefore, the number of patients with COPD that can access PR in Saudi Arabia is extremely low.\[[@ref16]\] Implementation of more PR programs that meet international criteria throughout Saudi Arabia is therefore highly recommended.\[[@ref13][@ref16][@ref17][@ref18]\]

In this study, we explored the reasons why PR is not a part of usual COPD management in Saudi Arabia. Barriers for setting up PR programs were identified by health care professionals who treat and provide care for patients with COPD in Saudi Arabia. Moreover, we ascertained the opinions of these health care providers in relation to reasons that would prevent patients with COPD from participating in PR programs if they were to be offered.

Methods {#sec1-1}
=======

A cross-sectional study was conducted from April to August 2013 in the Eastern Province of Saudi Arabia. Health care providers were selected from all 22 general government hospitals (Eastern area: *n* = 14, Al-Ahsa area: *n* = 5, and Hafar Al-Batin area: *n* = 3).\[[@ref15]\] To be eligible, health care providers needed to (a) have access to evaluate, treat, and provide care for patients with COPD and (b) have experience with patients with COPD with a minimum of 10 cases/year.

The research protocol was approved by the Southern Adelaide Clinical Human Research Ethics Committee, Flinders Medical Centre Ethics Committee, Institutional Review Board at Ministry of Health (MOH) in Saudi Arabia, and Institutional Review Board at King Fahd Hospital University in Saudi Arabia. All participants signed an informed consent form.

The researcher (MA) first contacted the directors of the Departments of Internal Medicine Physiotherapy, Respiratory Care, Psychiatry, Nutrition, and Nursing in order to obtain permission to conduct interviews with the health care providers who had access to evaluate, treat, and provide care for patients with COPD.

All eligible health care providers were asked in a face to face interview "Have you heard of a pulmonary rehabilitation program?" Health care providers who answered "yes" were asked to complete a full version of our PR questionnaire in order to evaluate the barriers for setting up PR (see online repository). If the health care providers and the directors answered "no," the researcher provided standardized information about PR in order to familiarize them with PR \[[Box 1](#B1){ref-type="fig"}\] and they were asked to complete a short version of our PR questionnaire (online repository). Health care providers were asked to complete the questionnaires within a week.

![Information about pulmonary rehabilitation program](ATM-11-121-g001){#B1}

Questionnaires {#sec2-1}
--------------

The PR questionnaire was in the English language because this is the official language in Saudi hospitals. Barriers were predefined and based mostly on a systematic review\[[@ref19]\] that described factors associated with uptake and completion of PR for people with COPD.

The full version of the questionnaire, provided to the health care providers who were familiar with PR, was divided into two parts. The first part (questions 1--4) evaluated their knowledge about PR programs. Another 13 questions were directed toward (1) the structure of the offered PR program, (2) perceived barriers for setting up a PR program, and (3) perceived preventers of participation in a PR program by COPD patients.

A short version of the PR questionnaire was provided to the health care providers who were not familiar with PR. It included standardized information about PR, four questions evaluating the perceived barriers associated with setting up a PR program and preventers of PR program participation by COPD patients.

After analyzing the questionnaires, we felt that health care providers could not distinguish between two barriers listed, namely "lack of hospital capacity" and "lack of hospital rooms." These barriers were therefore retrospectively combined in one barrier "lack of hospital capacity."

Statistical analysis {#sec2-2}
--------------------

All data were entered into the Statistical Package for Social Sciences version 19 (IBM Corporation, Armonk, NY, USA). Analyses were mostly descriptive. Continuous variables were summarized by calculating the mean and the standard deviation. Nominal data were given as proportions.

Chi-square tests were performed to determine associations and significance between variables. Statistical significance was reported when *P* \< 0.05.

Results {#sec1-2}
=======

Of the 158 health care providers, 123 could be included (physicians *n* = 44 from 22 hospitals, nurses *n* = 49 from 8 hospitals, and respiratory therapists/technicians *n* = 30 from 3 hospitals). Six physicians, 15 nurses, and five respiratory therapists refused to participate because of lack of time. Six general physicians and three physiotherapists were excluded because they did not meet the study criteria \[[Figure 1](#F1){ref-type="fig"}\]. Characteristics of the included health care providers are presented in [Table 1](#T1){ref-type="table"}. The majority of the health care providers were non-Saudis (*n* = 78; 63.4%).

![Flow diagram of health care provider\'s progress through the study](ATM-11-121-g002){#F1}

###### 

Characteristics of the health care providers (*n*=123)

![](ATM-11-121-g003)

Health care providers were categorized into three disciplines based on their specialties (physicians, nurses, and respiratory therapists/technicians). [Table 2](#T2){ref-type="table"} presents the characteristics of each discipline. There is a significant difference between health care providers\' disciplines in terms of number per region, age, gender, and years of experience. Physicians were enrolled from 21 hospitals, nurses were enrolled from eight hospitals, while respiratory therapists/technicians were enrolled from three hospitals. Only four participants (all physicians) had heard of PR and therefore completed a full version of the PR questionnaire, while 119 health care providers were not familiar with PR and completed the short version of PR questionnaire instead \[[Figure 1](#F1){ref-type="fig"} and [Table 2](#T2){ref-type="table"}\].

###### 

Characteristics of the health care providers' disciplines (*n*=123)
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[Table 3](#T3){ref-type="table"} shows the perceived barriers for setting up PR program in hospitals in the Eastern Province of Saudi Arabia according to the health care providers. The most reported barrier was "The capacity of the hospital does not allow us to set up a pulmonary rehabilitation program" (reported by 75.6% of health care providers). "We do not have qualified health care providers that can run a pulmonary rehabilitation program" was also reported frequently (72.4%), followed by "We do not have funds from the hospital to run a pulmonary rehabilitation program" (48%).

###### 

Barriers for setting up pulmonary rehabilitation program
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Perceived barriers to setting up a PR program organized in accordance with the health care providers\' disciplines are presented in [Table 4](#T4){ref-type="table"}. There were significant differences between the views of physicians, respiratory therapists/technicians, and nurses in terms of reporting barriers. For example, whereas almost all physicians (93%) saw the lack of trained health care providers as a barrier, well over half of the nurses (61%) and respiratory therapists/technicians (60%) considered this as a barrier. Most of the health care providers (91%) thought that patients with COPD would be willing to participate in a PR program if they were offered a place.

###### 

Barriers for setting up pulmonary rehabilitation program according to health care providers groups\*
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[Table 5](#T5){ref-type="table"} displays health care providers\' perceptions of barriers that may prevent patients with COPD from participating in a PR program. The main barriers reported by the health care providers included smoking status (76.2%), interruption to patient\'s routine (59.8%), lack of transportation (59%), patients will not complete the PR program (55.7%), patients will get bored (45.9%), lack of social/family support (41.8%), lack of perceived benefit (38.5%), and patients do not like group activities (30.3%).

###### 

Barriers that might prevent patients with chronic obstructive pulmonary disease from participating in a pulmonary rehabilitation program

![](ATM-11-121-g007)

Discussion {#sec1-3}
==========

This study is the first to assess the barriers to setting up a PR program in Saudi Arabia.\[[@ref15][@ref17][@ref20]\] The study results show that only a very small percentage of the Saudi health care providers know what PR is. Hospitals capacity, trained health care providers, and funds were seen by the health care providers as the main barriers to setting up a PR program. Reported barriers differed significantly between disciplines.

Lack of hospital capacity was reported as a barrier by more than half of the health care providers. However, PR can be provided within existing infrastructure and using incumbent health professionals in the hospitals.\[[@ref21]\] Furthermore, it has been demonstrated that an outpatient PR program conducted in a small hospital was as effective as programs in a large hospital in COPD patients.\[[@ref22]\] Studies have also suggested that PR can be effectively provided in an inpatient, community-based or home setting.\[[@ref14][@ref21][@ref23][@ref24][@ref25][@ref26]\] Hospitals in the Eastern Province of Saudi Arabia could therefore adopt any PR model that suits their resources.\[[@ref14]\]

Lack of trained health care providers was defined as another major barrier for setting up a PR program. Studies show that Saudi Arabia, in general, suffers from a lack of health care providers, and limited disciplines are involved in COPD management in particular.\[[@ref6][@ref15][@ref27]\] Moreover, the total number of chest physicians in Saudi Arabia is very low\[[@ref6]\] and the number of specialized nurses (e.g., respiratory nurse practitioners) in Saudi Arabia is even lower.\[[@ref6][@ref15][@ref28]\] This lack of health care providers may affect the quality of COPD care in Saudi Arabia.\[[@ref15]\] The government could provide training incentives and facilitations encouraging upskilling of current health care providers and stimulating people to study medicine or health sciences and to specialize in respiratory diseases. The latter can be stimulated by offering high-quality education in Saudi universities or by sending students to overseas universities.

Similar to our data, lack of funds was also defined as an important barrier for setting up PR program and in keeping programs running in Australia.\[[@ref29]\] Funding of health care services is a serious challenge for the MOH in Saudi Arabia because government-based health services are free for the population.\[[@ref27]\] Whereas, spending more does not per definition mean a better quality of health care, the availability of funds is, however, one factor that influences the quality of health care systems.\[[@ref30]\] It would be important to spite to the incorporation of PR as a core component of COPD care within any such funding system.

Our data show that barriers reported by health care providers differed significantly between disciplines. The fact that physicians had more years of experience in specifically managing COPD patients than nurses and respiratory therapists/technicians may have contributed to this difference. Another potential explanation is that all of the nurses participating in our study were general nurses and not specialized respiratory nurses.\[[@ref15][@ref28]\] It is therefore likely that nurses may have had limited knowledge about management of respiratory diseases. Increasing the nurse\'s level of education to the bachelor level is recommended in order to improve the quality of nursing care for patients in Saudi Arabia.\[[@ref15][@ref28][@ref31][@ref32]\] In addition, worryingly, between 10% and 20% of respondents considered PR would not be useful. This indicates that there is a need to improve the spread of understanding of the role and outcomes of PR among health care workers as well as administrators and government agencies in Saudi Arabia.

Previous studies in other countries and Saudi Arabia have reported that lack of knowledge and awareness of PR by primary care and specialist physicians were seen as one of the main barriers for setting up and referring to PR program.\[[@ref15][@ref29][@ref33]\] Our data strongly support the view that there is a significant lack of knowledge by health care providers regarding PR programs and management of COPD in Saudi Arabia. This is exemplified by the fact that only four physicians in our sample had even heard of PR prior this study. In addition, only three disciplines were identified as being directly involved in COPD care in this study. This suggests that physicians may not be completely aware of optimal management of respiratory patients in general and the multidisciplinary approach in COPD management in particular. COPD guidelines recommend the involvement of other health care providers such as physiotherapists, mental health specialists (i.e., psychiatrist and psychologists), occupational therapists, respiratory nurses, and dieticians in COPD management.\[[@ref1][@ref13][@ref21][@ref34][@ref35]\] Increasing awareness and improving information regarding PR is therefore recommended in order to implement PR programs and then to improve the referral rate,\[[@ref15][@ref33]\] which can be achieved by offering physicians and other health care providers short courses regarding PR program and management of COPD, seminars, education, and so forth.\[[@ref15][@ref33]\]

There is only one tertiary care center offering a PR program in the entire Saudi Arabia.\[[@ref15][@ref17][@ref20]\] It is, however, possible that some private hospitals run PR programs, but they are often not well known by health care providers. It is very likely that barriers found in our study also apply to the rest of the Saudi Provinces because the Eastern Province is the largest and has a higher number of beds, funds, and health care providers.\[[@ref6]\]

Instead of a cross-sectional design, we could also have chosen to use a structured interview method with health care providers to obtain more detailed data in this study. However, because of time constraints, the use of such a structured interview would most probably have led to the inclusion of fewer health care providers. Another study limitation was the limited participation of nurses in this study (only nurses from eight hospitals participated). Many nurses refused to participate due to a perceived lack of time. The small number of participating respiratory therapists/technicians (three hospitals) is not surprising because only five of the included government hospitals had employed respiratory therapists/technicians involved in COPD care.\[[@ref15]\] Another limitation is that barriers that may prevent patients with COPD from participating in a PR program were obtained from health care providers and not the patients themselves, and we cannot be sure that these are the actual barriers. Our data are however in line with barriers mentioned in other studies that have assessed barrier for PR in patients with COPD.\[[@ref19][@ref36]\] Finally, barriers reported in this study may have been different if the health care providers had more knowledge regarding PR (and experience with PR) at the start of the study.

Conclusion and Recommendation {#sec1-4}
=============================

PR is highly efficacious in improving health status, activity levels, and health care utilizations for people with COPD. Knowledge regarding PR, however, is very limited among health care providers who are involved in COPD care in Saudi Arabia. Several barriers were identified by health care providers. These barriers should be further explored and if necessary targeted in the near future to increase awareness and knowledge regarding PR by health care providers as a crucial first step to facilitate implementation of PR programs in Saudi hospitals.
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